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Art Unit: 2676 

DETAILED ACTION 

1 . Claims 1-3 1 are cancelled; claims 32-49 are newly added and pending. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 45-49 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

4. Claim 45 recites the limitation "the first memory" in line 12, and the limitation "the 
output bus" in line 24. There is insufficient antecedent basis for these limitations in the claim. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

6. Claims 32, 33, 34, and 38 are rejected under 35 U.S.C. 102(b) as being anticipated 
by U.S. Patent No. 5,987,628 to Von Bokern et al. 

7. As per claims 32, 34, and 38, Von Bokem teaches correcting corrupted data in a memory 
subsystem in which a subsystem controller 12 comprises a memory correction logic 35, error 
reporting logic 43, eic logic 39, and read-merge-write logic 41 [Fig. 2]. Von Bokem discloses 
that data values and ECC values output from the memory subsystem 14 are supplied to the ECC 
logic 39 {reading data and an associated error correction code from a location in the memory 
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array) [col. 5 lines 45-47 and Fig. 2], For each data value received from the memory subsystem 
14, the ECC logic 39 determines whether the data value is corrupted, attempts to recover the data 
value, and then forwards the data value to the RMW logic 41 or to various read buffers (not 
shown) associated with respective requesting agents {storing the data in a memory) [col. 5 lines 
47-57]. The RMW logic 41 having a RMW buffer 105, buffers the corrected data and writes the 
data to the memory subsystem 14 at an address provided by the memory correction logic 35 via 
the ECC generator 97 and ECC logic 39 such that, data read from memory may be merged with 
data from other write buffers and written back to memory along with its corresponding ECC 
{modifying at least a portion of the data; and when writing the modified data to the memory 
array, updating the data stored in the memory with the modified portion of the data; calculating 
a new error correction code based on the updated data in the memory; and storing the updated 
data and the new error correction code to the location in the memory array) [col. 5 line 61 -col. 6 
line 4, col. 13 lines 57-65, and col. 14 lines 3-20]. 

8. As per claim 33, APA discloses that graphics processing operations include a read- 
modify-write (RMW) operation comprising the steps of reading data that will be processed from 
the embedded memory, modifying the retrieved data during processing, and writing the modified 
data back to the embedded memory [0003]. Von Bokem discloses that the RMW logic 41 
having a RMW buffer 105, buffers the corrected data and writes the data to the memory 
subsystem 14 at an address provided by the memory correction logic 35 via the ECC generator 
97 and ECC logic 39 such that, data read from memory is merged with data from other write 
buffers and written back to memory along with its corresponding ECC [col. 5 line 61 -col. 6 line 
4, col. 13 lines 57-65, and col. 14 lines 3-20]. 
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Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1 0. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obhgation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

11. Claim 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 5,987,628 to Von Bokern et al, and U.S. Patent No. 5,809,228 to Langendorf et al, and 
U.S. Patent No. 6,151,658 to Magro. 

12. As per claim 35, Von Bokern discloses that the RMW buffer 105 writes the corrected 
data to the memory subsystem 14 at an address provided by the memory correction logic 35 [col. 
5 line 61-col. 6 line 4, col. 13 lines 57-65, and col. 14 lines 3-20]. Von Bokem does not 
expressly teach determining whether a write address corresponds to an address of data 
previously stored in the memory; accessing the data stored in the memory based on the write 
address if correspondence is determined; and logically combining the stored data and the 
modified data together and storing the modified data in the memory location in the memory 
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where the data was previously stored. Magro teaches a write buffer FIFO architecture that 
includes a write buffer controller and RAM containing a CAM address store and a RAM data 
store [Fig. 2]. The CAM compares an input write address to the addresses present in the CAM 
address store to detect an address hit which signals the data store to store the input write data at 
the address detected by the CAM [Abstract]. The CAM also detects whether an input read 
address provided to a memory device is related to an address in the address store, the read data at 
the related address in the address store is retrieved and merged with the read data from the 
memory device to produce valid read data, thus enhancing the general FIFO function with write 
merging, write collapsing, and read merging [Abstract]. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have combined the teachings of 
Von Bokem and Magro such that the RMW buffer of Von Bokem's invention is implemented 
with the write buffer FIFO architecture taught by Magro in order to enhance the function of Von 
Bokem's RMW buffer with write merging, write collapsing, and read merging taught by Magro. 

13. Claims 36, 39-41, and 44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 5,987,628 to Von Bokern et al and U.S. Patent No. 6,041,168 to 
Williams et al. 

14. As per claim 36, Von Bokem does not expressly teach substantially concurrent with the 
reading and storing of data, updating second data previously stored in a second memory with a 
modified portion of the second data; and substantially concurrent with the updating of the data, 
reading third data and storing the third data in the second memory. Williams teaches 
improvements in the construction and operation of a data FIFO between buffer manager and a 
storage device. Williams discloses that an ECC circuit 34 is provided to perform known error 
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correction and control functions on data read from a storage 26, where the ECC circuit 34 
interfaces to a FIFO 30 comprising three FIFO sections 40-43, enabling faster RMW cycles in 
the correction of the data contained in the FIFO 30 [col. 4 lines 44-59]. A first data is read from 
storage and written to FIFO 40; a second data is read from storage and written to FIFO 41 
concurrently with operating the ECC circuit to correct the data in FIFO 40 and writing the 
corrected data back to FIFO 40; and a third data is read from storage and written to FIFO 42 
concurrently with operating the ECC circuit to correct the data in FIFO 41 and writing the 
corrected data back to FIFO 41 [col. 5 lines 7-53]. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have combined the teachings of 
Von Bokem and WiUiams whereby the RMW logic 41 including the RMW buffer of Von 
Bokem's invention is implemented to include two of the FIFOs operating in the pipelined 
manner taught by Williams in order to enable faster RMW cycles in the correction of data read 
from a memory. 

15. Claims 39-41, and 44 are similar in scope to claims 33, 34, 36, and 38, and are rejected 
under the same rationale. 

16. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 5,987,628 to Von Bokern et al and Applicant's Admitted Prior Art (APA) in 
paragraphs [0002] to [0008] of the specification. 

17. As per claim 37, Von Bokem does not expressly teach correcting corrupted data in an 
embedded memory. APA discloses that graphics processing systems often include embedded 
memory to increase the throughput of processed graphics data, such that the processing elements 
of the graphics processing system retrieve, process, and provide graphics data quickly and 
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efficiently, increasing the processing throughput [0002], It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have combined the teachings of 
Von Bokem and APA such that the graphics subsystem 16 of Von Bokem's invention is 
implemented to include an embedded memory as disclosed by APA and the method of correcting 
corrupted data in a memory subsystem is applied to this embedded memory in order to provide 
data integrity as well as increased throughput for the graphics subsystem. 

18. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 5,987,628 to Von Bokern et al, U.S. Patent No. 6,041,168 to Williams et al, and U.S. 
Patent No. 6,151,658 to Magro. 

19. As per claim 42, Von Bokem discloses that the RMW buffer 105 writes the corrected 
data to the memory subsystem 14 at an address provided by the memory correction logic 35 [col. 
5 line 61-col. 6 line 4, col. 13 lines 57-65, and col. 14 lines 3-20]. Von Bokem does not 
expressly teach determining whether a write address corresponds to an address of data 
previously stored in the memory; accessing the data stored in the memory based on the write 
address if correspondence is determined; and logically combining the stored data and the 
modified data together and storing the modified data in the memory location in the memory 
where the data was previously stored, Magro teaches a write buffer FIFO architecture that 
includes a write buffer controller and RAM containmg a CAM address store and a RAM data 
store [Fig. 2]. The CAM compares an input write address to the addresses present in the CAM 
address store to detect an address hit which signals the data store to store the input write data at 
the address detected by the CAM [Abstract]. The CAM also detects whether an input read 
address provided to a memory device is related to an address in the address store, the read data at 
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the related address in the address store is retrieved and merged with the read data from the 
memory device to produce valid read data, thus enhancing the general FIFO function with write 
merging, write collapsing, and read merging [Abstract]. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have combined the teachings of 
Von Bokem, Williams, and Magro such that the RMW buffer of Von Bokem's invention is 
implemented with the write buffer FIFO architecture taught by Magro in order to enhance the 
function of Von Bokem' s RMW buffer with write merging, write collapsing, and read merging 
taught by Magro. 

20. Claim 43 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 5,987,628 to Von Bokern et al, U.S. Patent No. 6,041,168 to Williams et al, and 
Applicant's Admitted Prior Art (APA) in paragraphs [0002] to [0008] of the specification. 

21. As per claim 43, Von Bokem does not expressly teach correcting corrupted data in an 
embedded memory. APA discloses that graphics processing systems often include embedded 
memory to increase the throughput of processed graphics data, such that the processing elements 
of the graphics processing system retrieve, process, and provide graphics data quickly and 
efficiently, increasing the processing throughput [0002]. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have combined the teachings of 
Von Bokem, Williams, and APA such that the graphics subsystem 16 of Von Bokem' s invention 
is implemented to include an embedded memory as disclosed by APA and the method of 
correcting corrupted data in a memory subsystem is applied to this embedded memory in order to 
provide data integrity as well as increased throughput for the graphics subsystem. 
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Allowable Subject Matter 



22. Claim 45 would be allowable if rewritten or amended to overcome the rejection(s) xmder 
35 U.S.C. 112, 2nd paragraph, set forth in this Office action. 

23. Claims 46-49 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 1 12, 2nd paragraph, set forth in this Office action and to include all of the limitations of 
the base claim and any intervening claims. 



24. The following prior art made of record and not reUed upon is considered pertinent to 
applicant's disclosure. 

U.S. Patent No. US006279135B1 U.S. Patent No. US006167551 A 

25. Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directed to Ulka J. Chauhan whose telephone number is (703) 305-9651. 
The examiner can normally be reached on Mon. through Fri., 9:30 a.m. to 4:00 p.m. 

26. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Bella can be reached on (703) 308-6829. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

27. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



/ 




Ulka J. Chauhan 
Primary Examiner 
Art Unit 2676 



January 28, 2005 



